The use of protein homologues in the rotation function.
The success of molecular replacement depends, in part, on the degree of similarity of the target and search molecules. We have systematically investigated this effect in cross-rotation functions for members of the aspartic proteinase family of enzymes. The influence of various parameters on peak heights was investigated for six search models using magnitude of F(obs) data for two target enzymes. The beneficial effects of high-resolution data and a large radius of integration are most pronounced when target and search molecules have high-percentage identities. Correction for small differences in domain-domain orientation (typically 4-8 degrees) between search and target structures leads to only a marginal improvement in the rotation-function peak height. There is an almost linear relationship between the structural distance, D, a parameter used in cluster analysis to define differences between three-dimensional protein structures, and the height of the cross-rotation-function peaks.